The boundary structure (shape and size) and numbers of Red Blood Cells (RBCs) play a significant role in controlling human physiology. Several blood related diseases including sickle hemoglobin, polycythemia, thalassemia, anemia, and leukemia that occur due to the alteration of RBCs structures need precise detection, analysis, and subsequent inhibition. Diverse boundary analyses that have already been developed to detect the frames edge of blood samples remained ineffective. Thus, an automated system needs to be designed for exact detection of the RBCs edges. The edges being the main features of image often provide vital information to separate regions within an object or to detect changes in illumination. Accordingly, edge detection is regarded as an important step in the analysis of images and extraction of valuable information. In this paper, we evaluated the performance of video frames edge detectors and compared it with different gradient based techniques including Robert, Sobel, Prewitt and Canny, Zero-crossing (Laplacian, Gaussian and fuzzy logic) by applying them on video of RBCs. Two criteria such as mean square error (MSE) and peak signal to noise ratio (PSNR)were exploited to achieve good quality of video frames edge detectors for RBCs. Canny edge and fuzzy logic based techniques revealed the optimum performance towards the detection of video frames edge of RBCs.
Introduction
In recent times, digital image processing have been received a great attention in diversified fields [1] . erythrocytes are produced per second in an adult [7] . Afterward, the noise from these frames is removed using median filter [8] . Next, the thresholding method is used to change these images into grayscale with a resolution of (300×220) pixels.
Outcomes from each of the abovementioned edge detection technique are compared using two criteria. The quality and efficiency of these edge detector schemes are evaluated in terms of mean square error (MSE) and peak signal to noise ratio (PSNR). Figure 1 depicts the basic architecture of the edge detection scheme used in this study. It is considered as one type of smoothing techniques similar to linear Gaussian filtering.
Although all such filters are efficient in eliminating the noise in the smooth regions of the signal but they affect negatively at the edges. Thus, to preserve the properties of the video frames edges the median filter is selected [10] .
Development of Edge Detectors
Edge detection process can reduce the amount of data in an image by simultaneously preserving the structural information involving object boundaries. Due to these reasons edge detectors are greatly beneficial in image analysis operations and object recognition [11] . Presently, several algorithms are available for edges detection, wherein each one has some advantages and disadvantages over the others. For instance, Robert, Sobel and Prewitt operators are based on the intensity gradient magnitude calculation at each image pixel. In such schemes, the gradient value is compared to the threshold value. If the value of the gradient is higher than a threshold value then a pixel location is classified as an edge, otherwise the pixel location is specified as not an edge [12] .
The Laplacian of Gaussian operators are applied by choosing one mask and making a convolution to the original image with the mask. The positive or negative sign of the outcome from two adjacent pixel locations renders directional information in terms of brighter side of the edge. Subsequently, zero crossing is utilized to determine the alteration through zero in the values of the edges points [13] . Wide usage of these operators is limited by their sensitiveness to noise. To surmount the noise problems, Canny proposed a method where image convolution was used with the first order derivatives of Gaussian filter for smoothing in the local gradient direction followed by edge detection and thresholding [14] . 
Roberts Edge Detector
This is a simple and fast detection scheme for 2-D spatial gradient measurement on the image.
It selects the areas of high spatial gradient, which often conform to the edges. The input of the Roberts operator is a grayscale image, whereas each pixel value in the output specifies the estimated absolute quantity of spatial gradient of the original input image at that point [11, 12] . Theoretically, Roberts's operator is comprised of a pair of (2×2) convolution masks as illustrated in Figure 2 . [12] . Mathematically, Roberts's operator is defined as:
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Sobel Edge Detector
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Prewitt Edge Detector
Prewitt operator is used for detecting two types of edges such as Horizontal and Vertical. This operator produces an image, wherein the higher grayscale value refers to the existence of an edge between two objects. This operator is similar to the Sobel operator but with different mask coefficients.
Besides, it contains a pair of (3×3) convolution masks as follows: At each pixel location, two numbers are found with p1 (corresponding to the result from the vertical edge mask) and p2 (corresponding to the result from the horizontal edge mask). These numbers are used to determine the edge magnitude and the edge direction using the expression [15] .
Laplacian of Gaussian
The Laplacian of an image focuses on the regi ons of intensity that has fast change and thus useful 
After the noise minimization from the input image using Gaussian filter, the Laplacian convolution masks are applied on the image.
Afterward, the threshold value is calculated.
Finally, the zero crossing method is applied to determine the change through zero in the values of the edges points [15] . Generally, three small masks are used as depicted in Figure5. 
Canny Edge Detector
This edges detection technique is based on three criteria. After converting an input image into gray image, the Gaussian convolution is used for noise reduction and to smooth image. The maximum value of the first derivative corresponds to the minimum of the first derivative. It means that the points with radical change of gray-scale (strong edge) and points with simple change of grayscale (weak edges) correspond to the second derivative zero-crossing point. Thus, these two thresholds are used to detect strong edges and weak edges.
Actually, the Canny algorithm is not exposed to noise interference due to its true weak edges detection capacity [14, 17] . 
Fuzzy Logic

Parameters for Performance Evaluation of the Edge Detection Method
Mean Squared Error (MSE)
Generally, is defined as the difference between the estimated and the true value of the quantity under study. MSE can be match to the predicted value of the squared error loss. The MSE (estimated) of the predictor is defined as:
where is a vector of n predictions, is the vector of the true values, and is the total number of realiz ations.The MSE of the estimator is defined as:
where is the computed magnitude of the parameter for a given sample (sample-dependent)and ̌i s the corresponding unknown value. This definition is based on the unidentified parameter. The MSE in this context is a property of an estimator (of a way to get an estimate) the MSE is equivalent to the total of the difference and the squared bias of the estimator or of the expectations, in the condition of the MSE of an estimator [21] .It yields:
Peak Signal-to-Noise Ratio (PSNR)
Commonly, the PSNR is used to measure the quality of reconstruction of loss compression codecs where the signal is the main data and the noise is the error that is introduced by compression.
Therefore, when comparing compression codecs, PSNR approximates human perception of reconstruction quality. Though a higher PSNR typically refers to restructuring of higher quality but in some conditions it differs [22] . 
Results and Discussion
Experiments are conducted using MATLAB code to determine the quality and clarity of edge Experimental results are summarized in Table   1 . Figure 7 compares the original color image with the converted gray scale image after using the median filter. Figures 8-13 (Figures 8-13 ).
The results (Table 1) 
Conclusions
This paper compared the performance of 
